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Introduction
Public discussion concerning the structural dislocation of the global financial system continues unabated. With the escalation of the financial crisis in the fall of 2008, many economists advocated internationally coordinated steps to recapitalize the banking sector. The recapitalization of distressed banks via public funds as well as the creation of bad banks for toxic assets were both proposed early on, yet the international community continues to debate potential solutions. Efforts to master the crisis have fallen short so far. Measures have been primarily implemented at a national level, if they have been implemented at all. As in many other countries, the bank rescue package in Germany has only been partially successful. The package's provisions for the sale of toxic assets have hardly been taken advantage of to date. The debate in Germany concerning the structural reforms necessary as a result of the crisis has drawn renewed attention to existing weaknesses such as the question of whether Germany needs another internationally competitive mega-bank or the still unresolved issue of the economic purpose of the 7 federal state banks (Landesbanken).
These public banks are partly owned by either one or several German federal states and partly by savings banks. Several Landesbanken have invested large amounts of money into structured products that became toxic in the course of the financial crisis.
Against this backdrop, it seems advisable to maintain a clear separation between the plans for the removal of toxic assets and the plans to address other structural issues. The creation of bad banks is becoming ever more necessary. The government must confront the problems at hand with a proactive industrial policy so that it can retreat from interventionist measures as quickly as possible. At the same time, the necessary structural adjustments must soon be implemented at private and public banks; German banks must quickly regain their function as sources of credit and as institutes which serve the real economy, in order to counteract the cyclical downturn.
In this paper, we analyse how a bad bank plan can be efficiently designed and evaluate existing proposals, in particular the bad bank plan of the German government. In order to be efficient, a bad bank plan has to address three key challenges. It has to provide for the transparent removal of toxic assets and give the remaining good banks a fresh start.
At the same time, the cost to taxpayers has to be kept to a minimum. Finally, the risk of future moral hazard has to be curtailed. The key element of the plan is the valuation of 4 troubled assets at their current market value -assets with no market would thus be valued at zero. The current shareholders will cover the resulting losses. Under the plan, the government would bear responsibility for the management and future resale of toxic assets at its own expense and recapitalize the good bank by taking an equity stake in it.
The risk to taxpayers from this investment would be acceptable, however, once the banks are freed of their toxic assets. A clear emphasis that the government stake is temporary would also be necessary. The government would cover the bad bank's losses, while profits would be distributed to the distressed bank's current shareholders. Either a separate bad bank can be created for each systemically relevant banking institute, or one central bad bank with a separate account for each institute. Under the terms of our proposed plan, bad banks and nationalization are not alternatives but rather two sides of the same coin. Although we refer mainly to the German situation, the elements of the plan will work in other countries as well.
The rest of the paper is organized as follows. Section 2 evaluates the situation of German banks in terms of capitalization. In section 3, bad bank solutions of the past are studied and prerequisites for success are examined. Section 4 develops a classification scheme for existing and planned bad bank solutions. We develop in Section 5 the efficient design for a public bad bank. Section 6 evaluates the German Government's bad bank proposal. Section 7 concludes. Two simple numeric examples illustrate the working of both bad bank plans in the Appendices.
Weak Capital Basis of German Banks
The capital bases of German banks are seriously endangered by the high quarterly writedown of asset values. A lasting return of confidence cannot be expected without the removal of the troubled securitized assets plaguing the system, which largely have their origin in the US mortgage markets. The worsening capital position of the banks has a number of consequences with destabilizing feedbacks for financial markets and the real economy. Regulatory authorities in Germany are forced to close a bank if its core capital quota falls below 4 percent. The threat of imminent bank closures is a source of insecurity for market participants and isolates the affected banks from capital flows. In addition, banks are forced to limit the amount of credit they provide if they lack the necessary equity capital.
This increases the chances that companies outside the banking sector will have excessive 
The Bad Bank Solution
The creation of one or more bad banks represents a way of overcoming this dilemma. 7 A bad bank purchases or takes over troubled loans or securities and then attempts to restructure and manage these assets in a way that maximizes their value. Once the banks are freed from troubled assets and the need to constantly write down asset values, the negative effects associated with the threat of bankruptcy, a reduction in lending due to a lack of capital, and the readiness to take risks at the expense of creditors and the general public can be minimized or eliminated. However, bad banks do have two drawbacks. 
Historical Examples of Bad Banks
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The special handling of troubled assets is not uncommon in the day-to-day activities of the banking world. 
Prerequisites for the Success of a Bad Bank
Realistically, it must be assumed that a bad bank will produce a loss in the end. If these losses remain low, they can be more readily compensated for by an appreciation in value in other areas -for example, through the increased worth of a government stake in the rescued banks. The government has a good chance of recouping its investment in a bad bank if the following prerequisites are fulfilled:
• Troubled assets have been purchased/taken over at a low price • Financial experts are involved who know how to deal with such assets
• Time is available
• A clear governance structure has been implemented If a market price for an asset does not exist, then the bank being relieved of the asset has an informational edge over the buyer. In this state of affairs, "lemon market" effects are
likely. An ailing bank will only transfer assets to a bad bank which have a value below the agreed-upon average price. 22 As a result, the bad bank pays inflated prices and generates losses. In this scenario, an excessive burden is also borne by the taxpayer in the recapitalization of the banking sector.
The restructuring of the acquired assets requires active management. This includes conducting negotiations with debtors, debt rescheduling and, if necessary, debt reductions in order to avoid default. Clearly identifiable and accessible partners in the negotiation process are thus essential for the effective management of troubled assets.
Another key element in this regard is the creation of attractive investment packages for potential buyers, possibly with government financial support. If the government does not have sufficient access to specialized knowledge for the effective restructuring and management of assets, taxpayers may be forced to cover disproportionately high losses, despite a purchase price that accurately reflects the underlying value of the illiquid assets.
Generally, the acquisition of financial experts for the formation of a bad bank is no simple task, as there is a shortage of individuals with the requisite expertise, even at the international level. Fire sales to cover a shortage of liquidity may place downward pressure on asset prices and minimize sale proceeds. If a bad bank lacks sufficient capital to wait for an opportune moment to sell its assets, it will incur unnecessarily high losses. Excessive costs for taxpayers can also be expected if a clear governance structure has not been defined (for decision-making, monitoring and accountability). The executive managers in charge of a bad bank should be able to conduct operations and make decisions regarding the sale or restructuring of assets autonomously, and without being absorbed by issues that only arise because of conflicts of interest between the government and banks.
Methods of Capitalization and Organizational Structure
The amount of capitalization required by a bad bank is essentially determined by two factors: operating costs and acquisition costs. When a low price is paid for the acquired troubled assets, this not only minimizes the risk of future losses but also keeps the initial capital requirements of the bad bank low.
The source of financing determines whether the government or private sector provides the required start-up funding. The need for liquid funds depends on how the banks being freed of their troubled assets will be "paid." Liquid funding is not immediately required if a "payment" is made with government securities. However, in this regard the amount of the write-downs and a possible need to re-capitalize the bank are contingent upon whether the book value of the distressed assets exceeds the book value of the government securities provided in exchange.
If the government provides 100 percent of the financing -whether in the form of liquid capital or government securities -future losses suffered by the bad bank must be borne first by the taxpayer. The greater the amount paid initially for the troubled assets, the higher the risk of future losses. The participation of the private sector in absorbing these losses can be achieved through negotiation once the bad bank's final operating result is forthcoming. Alternatively, fixed terms for the distribution of losses can be agreed upon in advance. Such terms cannot foreclose all possibility of future renegotiation, however.
In this way, the government is subject to the hold-up problem. This latent threat of potential ex post exploitation rises in direct relation to the amount of funding initially provided to establish the bad bank.
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A bad bank plan can be implemented in a centralized or decentralized manner. Under a decentralized plan, each troubled bank is split into its own good and bad bank. Under a centralized plan, all distressed assets in the banking sector are deposited in a single bad bank. If one bad bank were established for each of the three main pillars of the German banking industry -i.e. for the credit unions, savings banks and private banks -this would also qualify as a centralized bad bank plan. Mixed solutions that combine private and public sector funding as well as centralized and decentralized organizational features are also conceivable.
Classification of Historical Precedents and Proposed Models
The Table below organizes known bad bank examples and current proposals according to the source of capitalization and organizational form. As the Table   shows , the majority of known bad banks have been established based on a decentralized organizational model. Retriva and Securum (Sweden) as well as BIH (Berlin) were founded through the subdivision of a bank threatened with insolvency into a good and bad bank. In all three of these cases, the government provided the funding for the bad bank and also recapitalized the good bank in exchange for a shareholder stake.
In each case, the distressed assets were also transferred to the bad bank in a single transaction. This effectively circumvented the need to engage in subsequent negotiations for the distribution of bailout costs. At the same time, a government stake in the good 13 bank is necessary for losses to be recouped and for the possibility of a net taxpayer gain, or at least to break even, further down the road.
( Table about here)
Successful historical examples
Sweden's bad banks, Securum and Retriva, managed to limit losses on non-performing assets. A successful resolution also appears to be on the horizon for Berliner
Immobilien Holding. 25 With the application of the principle that the stockholders should bear losses first, it was possible to secure relatively low prices for the acquired assets. This circumvented potential "lemon market" effects. At the same time, there were no incentives established for shareholders to rely on the expectation of government assistance in the future. The partners involved in negotiations for the restructuring of the troubled assets were clearly identifiable and accessible, ensuring that assets could be managed actively and effectively. In Sweden and Berlin, the government drew on the expertise of external consultants with distressed asset management experience. The allocation of sufficient funding prevented the premature sale of assets at prices below their future market value. As both the good and bad banks were partially or completely in government hands in each case, no conflict of interest developed between the government and private banks. For this reason, it can be assumed that the management had considerable autonomy over operative decisions.
Proposed Models for the Current Crisis
The gray boxes designate proposed models for the current crisis. As the Table shows, the proposals under discussion are often of a "mixed" form. In the US, the Geithner plan 25 The amount of money still to be invested in order to make the properties of BIH attractive enough for potential buyers is estimated to remain lower than the proceeds from the sale of Landesbank Berlin.
14 relies on public-private partnerships for the purchase of toxic assets. The original US plan foresaw the creation of a central fund for the acquisition of distressed assets.
The latest proposals involve numerous funds with mixed financing. Economists have recently suggested that funds should compete with each other to acquire assets from individual banks and government share capital.
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The German government's bad bank plan proposes a special purpose vehicle (SPV) for each participating bank. The SPV would transfer government bonds at some discount to the participating bank in exchange for the toxic assets (see Section 6 for a detailed discussion). The proposal made by the Association of German Banks (BdB), in which an account would be set up for each bank in need of assistance, is aimed at establishing a government-funded bad bank with a mixed organizational structure. It must be noted, however, that mixed solutions are particularly susceptible to conflicts of interest and unclear governance structure.
Efficient Design for a Public Bad Bank
Objectives
A public bad bank must be in a position to address numerous challenges. First, the transparent removal of troubled assets is necessary in order to ensure that the rescued bank has real prospects for a fresh start. Second, the costs of the bailout for the taxpayer should be minimized. Third, no incentives or new opportunities for opportunistic behavior in the future should be created. To do this, the implemented bad bank model should limit the potential for "hold-up" problems while emphasizing to shareholders and executives that entrepreneurial failure is a real possibility.
The toxic assets currently plaguing the German banking system are for the most part complex mortgage-backed securities originating in the US housing market. The anonymity of the US-based original borrowers and the large number of intermediate institutions involved in the packaging and onward sale of these securities represent serious impediments to the identification of the relevant counterparties for debt restructuring. Hence, there are fewer instruments available for restricting the bad bank's losses than in the past. Basically, the tools are limited to the purchase price, the securing of additional time to sell assets at an opportune moment and the governance structure.
Key Elements of the Bad Bank Design
The selected bad bank plan should consist of the following key elements in order to address the challenges:
• Troubled assets should be valued based on current market prices prior to their takeover by the bad bank. Troubled assets for which there is no market should be transferred to the bad bank at a zero price and therefore at zero cost for the government as the bad bank's sponsor.
• The government should recapitalize the rescued bank (the remaining good bank) through the acquisition of a shareholder stake; in extreme cases, the remaining good bank should be taken over by the government.
• The bad bank should be funded by the government. External experts should be entrusted with the management and future sale of the troubled assets at the government's expense. If a profit remains after the proceeds from holding the troubled assets until expiration date and/or selling them to the market have materialized and operating costs have been deducted, these profits should be distributed to the former shareholders.
• The government should announce its commitment to the future re-privatization of its stake in the rescued bank. When establishing a bad bank, the government should make a binding commitment to how long it has to sell its shares in the good bank following 16 the closure of the bad bank.
• All "systemically relevant" banks should be identified and required to participate in the plan.
The takeover of toxic assets by the government at zero cost and the corresponding writedown of assets will create transparency, avoid the high expense of pricing distressed assets, and will insure that shareholders are the first ones to bear the cost of failure. 27 The risk of moral hazard will also be effectively limited. A zero-cost acquisition is also justified based on the fact that the active management of the troubled assets is impaired by their complex structure. This approach will also keep the bad bank's initial capital requirements at a minimum.
With the value of their toxic assets written down to zero, a number of banks will no longer meet the legislated core capital requirement. The government should take a stake in these banks in order to recapitalize them. The prior removal of troubled assets will limit the risk taken on by the government and provide good prospects for the appreciation of its investment. The government's risk of loss (through the bad bank) and opportunity for success (through the rescued good bank) would thus be clearly separated from one another. This would also contribute to transparency.
The government should bear the costs of running the bad bank and ensure that sufficient capital is available so that assets can be held until their date of maturity or an opportune moment for their sale. The risk of exploitation for the party providing the initial capital would be limited by the acquisition of the assets at zero cost. The rule that profits of the bad bank should be returned would ensure that the former shareholders are not forced to suffer any unfair losses from the transfer of the troubled assets to the bad bank. 28 In addition, proceeds from the resale of the government's stake in the rescued bank would 27 The European Commission has proposed valuing the troubled assets prior to their transfer on the basis of their inherent value. This would be a very difficult task, however, due to the complexity of the assets. Communication from the Commission, l.c.be used to cover the taxpayer's initial investment for recapitalizing the good banks and for possible losses incurred by the bad bank. In this case, the government would have no incentive to delay the resale of the stake it had taken in the rescued bank. Appendix 1 shows a simple example of how the proposed design would work.
At the very most, the amount of funding that the government will need to provide to recapitalize the banking sector will equal the losses that accrue from the write-down of troubled assets -i.e. somewhere between 200 and 300 billion euros for Germany. The one-off set-up costs and annual operating costs for the bad bank have to be added to this.
German Landesbanken
The proposed design for a bad bank provides the opportunity of solving the long lasting problem of too many weak Landesbanken in Germany. These publicly owned regional were sold to other banks. In the long run, the remaining two Landesbanken should also be privatized.
The Bad Bank Plan of the German Government
The German government's bad bank program follows a different agenda than the above proposed design. The two central principles of the proposed design are the provision of a fresh start and the spending of taxpayers' money only for shares of the good banks.
Immediate disclosure and write-off of structured products related to sub-prime mortgages is indispensable for this purpose. Systemically relevant banks would be forced to become part of the program, depreciate and restore their capital basis. Using government money for restoration is compulsory if private funds are not available.
In contrast, in the government's bad bank plan, government bonds are used to compensate the bank for the transfer of the toxic assets to the bad bank. These bonds burden the taxpayers' with future debt owned by the participating bank. In addition, the program allows for the distribution of the losses over time and for a voluntary participation.
If a bank participates it would establish a special purpose vehicle (SPV) -a bad bankthat does not require a banking license. The SPV receives the troubled securities at a 10 percent discount from the book value. The discount would be reduced if the write-offs cut the core capital ratio to a level below 7 percent. In return the SPV would transfer a bond in the amount of the discounted book value to the bank. The state, via its bank rescue fund SoFFin, would guarantee the value of the bond at some cost to the bank. On behalf of the state, SoFFin would charge a fee for this insurance service. The secure bonds do not qualify as risk-weighted assets, and can be pledged as collateral in exchange for a new credit from the ECB.
Independent experts (e.g. accountants) would determine a so-called fundamental value in a two-step procedure. In the first step, the present value of the assets is derived based on expected future cash flows. From this value, a premium is deducted, 29 presumably, to cover for the risk of false valuation. The fundamental value would need confirmation by the banking supervisory authority. 30 The bank is indebted to the SPV in the amount of the difference between the transfer value and the fundamental value. This debt is worked off by annuity payments over a period of 20 years at maximum. If the bank has not enough cash earnings it can compensate the SPV by shares.
At closure date the bank receives cash as the SPV pays off the government bond. If the SPV would produce a loss in the end 31 , either because the default risk of the structured products turned out higher than originally assumed, or because the assets were sold at a price below the fundamental value, the bank's future earnings would go to the fiscal budget until the deficit is balanced. 30 Either the Federal Financial Supervisory Authority (BaFin) or the Bundesbank, or both institutions may be in charge. 31 The SPV would be liquidated after the asset with the highest maturity has expired, or, alternatively, the last asset has been sold. 20 the common equity shareholders. Appendix 2 shows a simple example that illustrates how the German government's bad bank plan works in principle.
Our proposed design and the government's plan coincide if the fundamental value is set to zero, and if the differential payment would be due immediately. In this case, the bad bank would become shareholder of the good bank to the extent the bank hands over shares to the SPV. In line with our bad bank design the taxpayers' hold-up risk would then be zero. In contrast, a high fundamental value implies that the mass of the taxpayers' compensation for handing over secure bonds is prolonged for at least 20 years. Future contingencies may render the enforcement of the intended gradual loss realization by shareholders a difficult task. Because of this enforcement problem, the taxpayers' risk of being held-up remains high.
In theory the fundamental value in the government plan does not determine the amount of subsidies that ailing banks receive (see the equal total losses in terms of present values for shareholders in both examples shown in the Appendices). However, the supposed zero impact on the taxpayers' total engagement may create an incentive for external experts to value the toxic assets too high.
In contrast to our concept the government's bad bank plan implies a balance sheet extension beyond the original amount. Public recapitalization of the bank is not intended.
Thus, in the absence of private funds for additional equity capital, a participating bank would need to finance new business loans by issuing new debt. Such balance sheet extension reduces the core capital ratio. However, a weakening capital basis creates its own problems for regaining stability in the banking sector. There is the expectation that investors and depositors want banks to strive for a higher core capital ratio instead for a lower one. Thus, it remains an open question whether participating banks would indeed increase lending under the government's bad bank plan. In addition, imagine that in the course of building the new financial market architecture, the Basel II framework was adjusted in a way that a bank's leverage affects the capital requirements. Such adjustment would at least partly neutralize the intended unlocking of equity capital, and would create additional pressure to recapitalize banks.
Another problem is that the German government intends to make the bad bank plan optional. Systemically important banks may gamble for resurrection in the sense that they dump the bad bank plan in order to avoid disclosure of losses and simply hope for better times. However, with such behavior, uncertainty would remain in the market as neither the value of assets nor the amounts of hidden losses of some large banks were disclosed.
The comeback of trust into the business models of the banking sector would most likely be undermined.
Finally, the lacking intention of the central government to become a shareholder of the ailing Landesbanken is a severe obstacle to their consolidation. Mergers can be achieved much more easily if the party with the strong will to arrange the merging has also a strong shareholder position in the merger targets. However, in contrast to our own bad bank plan, the German government's plan fails to provide for an instrument that brings the central government in a strong shareholder position.
Conclusion
Under the terms of the plan, a bad bank and nationalization are not mutually exclusive alternatives but rather two separate policy options that complement one another. The plan avoids mixed proposals with unclear governance structures and uncertainties about the banks' capacity of raising a sufficient volume of capital. The question as to whether a single bank or multiple bad banks should be established is of secondary importance provided the basic plan selected ensures that: (1) distressed banks are freed of troubled assets and are given a fresh start; (2) the taxpayer is not unnecessarily burdened; and (3) moral hazard and other negative incentives are avoided. Furthermore, in order to provide a foundation for the rescued banks to pursue a sustainable business model, a new regulatory framework for capital markets must be enacted.
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Historically, most bank plans have followed a decentralized model (i.e. multiple bad banks). The total assets of the systemically relevant banks currently impacted by the crisis and the oft-cited heterogeneity of the toxic assets plaguing the system also lead to the belief that no benefits of scale would be gained by a centralized bad bank solution. To implement the plan and bailout the banking system, the government will need a considerable volume of capital immediately, which is the primary drawback of our The toxic assets with zero market price are written off completely (Table 1b ). This step results in a complete wipeout of the ailing bank's capital basis (-100). If no private funds were available, the government would invest in shares of the good 27 bank and restore the capital basis in the amount of 90 (Table 1b and The bad bank takes in the toxic assets without being subject to future payment obligations (Table 1d ). Imagine that the selling price of the toxic assets (or alternatively, the true value of the received total cash flows) turns out to be 50. Then, the final balance sheet of the bad bank (Table 1e) 
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The German government plan imposes a discount of 10 from the original book value of the toxic assets (Table 2b ). The resulting write-offs cut the equity capital by the same amount. Let's assume that the independent accountants fix the fundamental value at the level of 60. Therefore, in terms of present value, the bank transfers at the expense of its equity the additional discount of 30 to the bad bank over the next 20 years (Table 2b and Table 2d ).
The bad bank takes in the toxic assets for their fundamental value of 60 and hands over insured government bonds of value 90 in exchange ( Table 2d ). Assume that the bad bank uses zero bonds that expire after 20 years for this purpose. Those bonds can be used as collateral for an ECB loan that is needed to finance the additional discount of 30. The bank's balance sheet contracts to a volume of 990 after the toxic assets are transferred and parts of the equity are swapped for debt (Table 2c) .
With an equivalent selling price as in the above example, the final balance sheet of the bad bank (Table 2e) would show a residual deficit of 10, after paying off the expired zero bonds to the bank. With this amount the bank's shareholders would be still indebted to the taxpayers.
